We have been studying on combination chemotherapy against cancer in experimental animals by means of an expected synergistic effect of several drugs which are assumed to act in different modes. The brief mode of action of some known anticancer drugs is urgently needed to be elucidated. Twenty-one anticancer drugs were submitted to the test of some unbalanced inhibitory effect on the syntheses of nucleic acid and of protein of E. coli. Our emphasis was mainly put on the inhibition of the anabolism of the organism, though the effect on the respiration was compared. Mitomycin (Shiba et al., 1959) and RC-4** were found to be specific inhibitors of DNA synthesis and 4-nitroquinoline N-oxide was that of RNA synthesis. In addition, some other specific inhibitors of protein were observed.
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The effect on the cancer cells will be reported in the next paper.
MATERIALS AND METHODS
Chemicals : Sarcolicin, 289-A-1 sulfate, aureothricin, ractinomycin, actinomycin, actinoleukin, pluramycin, angustmycin and raromycin were supplied by Dr. H. Umezawa. 4-Nitroquinoline Noxide and nitrogen mustard N-oxide were given by Dr. H. Endo and Dr. Y. Sakurai, respectively. Mitomycin (Kyowa Hakko Co. ) , , 5-nitro-2-furylacrylate (Toyama Kagaku Co. ), 6-mercaptopurine, 8-azaguanine (Tanabe Seiyaku Co.) mercury haematoporphyrin complex (Daiichi Seiyaku Co.) were offered by the companies indicated. 5-Bromouracil and 5-methyltryptophan were purchased from the Wako Pure Chemicals Co. Benzimidazole riboside was originally synthesized in our laboratory (Komai et al. unpublished) . Chloramphenicol (Sankyo Co.) was used as a control for the specific protein inhibitor.
Standard DNA was prepared from calf thymus by the method using anionic detergents (Kay, 1952) . Standard bovine serum albumin and D-ribose were obtained from the California Foundation Biochemical Research and the Tokyo Kasei Industrial Co., respectively.
Medium: Friedlein medium containing per liter : 5.0 g asparagine, 5.0 g Na2SO4, 0.1 g MgSO47H2O, 2.0 g KH2PO4, 5.0 g glucose and brought to pH 7.2 with NaOH, M/15 phosphate buffer was used, where needed. As revealed in Figs. 1, 2, 3 and 4 the inhibitory effect of 21 antitumor drugs on the syntheses of nucleic acid and of protein was compared with their effect on the respiration of E. coli . The ordinate is the relative increments of nucleic acid (DNA and RNA), protein and respiration. The abscissa is log concentration of the drugs tested . Among 21 drugs tested 4 demonstrated, more or less , some specific inhibitory effects on the respiration. It is thought that the drug has specific respiratory inhibition when respiration curve is at the left side of other curves . , 1954; Tomizawa and Sunakawa, 1956 ) has been well known as a specific inhibitor of protein. In the present experiment chloramphenicol was reexamined as a control of all drugs tested. As is clear in Fig. 1 a, chloramphenicol is a remarkable specific inhibitor of protein and no inhibition of respiration was observed at concentrations up to 5 sag/cc. 5-Methyltryptophan was found to be a specific inhibitor of RNA and protein (Fig. 1 d) . 4-Nitroquinoline N-oxide (Endo, 1959) known as a carcinogenic substance and an Vol. 12 Chloramphenicol Actinomycin 5-Nitro-2-furylacrylate 5-Methyltryptophan
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Cells were harvested in the logarithmic phase and suspended in Warburg flask containing Friedlein medium with or without the drugs indicated. Qoa at 50-60 min. (O2 comsumption/10 min./ OD) was observed and expressed as percentage to the control.
Relative increment of DNA, RNA and protein were expressed by percentage to the control after 2 hrs. incubation with or without the drugs. antitumor drug was a specific inhibitor of RNA and protein (Fig. 1 e) . The effect was very marked.
Mitomycin, RC-4 and nitrogen mustard N-oxide turned out to be specific inhibitors of DNA (Fig. 2 a, b and c) . The specific inhibition of nitrogen mustard N-oxide is not so marked as those of mitomycin and of RC-4. The concentration of specific inhibition of DNA of RC-4 is by far higher than that of mitomycin.
(b) Non-specific inhibition : Pluramycin (Fig. 3a) , aureothricin (Fig. 3b) , mercury haematoporphyrin complex (Fig. 3c) , 289-A-1-sulfate (Fig. 3d) , ractinomycin (Fig. 3e) , actinoleukin (Fig. 3f ), 6-mercaptopurine ( Fig. 4a ) and 5-bromouracil (Fig. 4b ) did not disclose any marked specific inhibition. The inhibition of respiration in these cases runs parallel with or at the left side of the curves of nucleic acid and of protein. 6-Mercaptopurine and 5-bromouracil indicated a remarkable stimulation of all those metabolisms. Whether or not it is due to the induction of some mutants remains obscure. Those drugs showing no inhibition of bacterial growth, sarcolicin, angustmycin, raromycin and 8-azaguanine caused no inhibition on nucleic acid or protein. Mitomycin 
RC-4
Nitrogen mustard N-oxide So far as the organism tested is concerned, two other alkylating agents-nitrogen mustard and RC-4 showed a more or less specific inhibitory effect on DNA, but the effect of RC-4 was more pronounced than that of nitrogen mustard N-oxide (Figs. 2 b and c) .
The specific inhibitory effect of 4-nitroquinoline N-oxide on RNA and protein is to Table 3 . Correlation between elongating activity and specific inhibitory effect be noted, since no other inhibitor of RNA with such an effect has been reported.
As suggested in Table 3 , some correlation existed between the unbalanced growth effect and the elongating activity of the drugs tested except for pluramycin and 5-methyltryptophan.
It may be suggested that among antitumor screening methods the elongating activity as well as the unbalanced growth effect on E, coli can be an indicator for the screening.
Substances possessing the inhibitory effect on the respiration running parallel with or being stronger than other inhibitory effects might be very toxic in the animal body, since the inhibitory effect of a drug on respiration has very limited selective toxicity (Krebs, 1958) .
The organism used in the present experiment is not adequate to know the real mode of action of these drugs in cancer cells. The same studies employing cancer cells are now under way.
But the inhibitory effect of these drugs on E. coli as such may throw light on the metabolism of this organism. 
